miR-223-IGF-IR signalling in hypoxia- and load-induced right-ventricular failure: a novel therapeutic approach.
Pulmonary hypertension is a progressive disease with poor prognosis, characterized by pathological inward remodelling and loss of patency of the lung vasculature. The right ventricle is co-affected by pulmonary hypertension, which triggers events such as hypoxia and/or increased mechanical load. Initially the right ventricle responds with 'adaptive' hypertrophy, which is often rapidly followed by 'maladaptive' changes leading to right heart decompensation and failure, which is the ultimate cause of death. We report here that miR-223 is expressed in the murine lung and right ventricle at higher levels than in the left ventricle. Moreover, lung and right-ventricular miR-223 levels were markedly down-regulated by hypoxia. Correspondingly, increasing right-ventricular load by pulmonary artery banding, induced right-ventricular ischaemia, and the down-regulation of miR-223. Lung and right ventricle miR-223 down-regulation were linked with increased expression of the miR-223 target; insulin-like growth factor-I receptor (IGF-IR) and IGF-I downstream signalling. Similarly, miR-223 was decreased and IGF-IR increased in human pulmonary hypertension. Notably in young mice, miR-223 overexpression, the genetic inactivation or pharmacological inhibition of IGF-IR, all attenuated right-ventricular hypertrophy and improved right heart function under conditions of hypoxia or increased afterload. These findings highlight the early role of pulmonary and right-ventricular miR-223 and the IGF-IR in the right heart failure programme initiated by pulmonary hypoxia and increased mechanical load and may lead to the development of novel therapeutic strategies that target the development of PH and right heart failure.